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SUMMARY

Resultsarepresentedof an experimental.investigationof three “
c planewingsin combinationwitha bodysuchthatthemodelswere

—.

representativeoflow-andhigh+ingarrangements.The.threewings,
havings-percent-thicksectionsandof aspectratio3, hadthefollowing

* plsnforms:a taperedunsweptplanform,a tapered45° swept-backplan
form,anda triangularplanform.TheLLft,drqg,andpitching-moment
characteristicsof eachcotiigurationwereobtainedfor_arage ofMach ~~=
numbersfrom0.61to0.91andfrom1.20to1.90. Theresultswere
obtainedat constantReynoldsnumbersperfootof2.57millionsmd .
4.00millionatallMachnumbersexcept1.90.At thisMachnumber,data -
wereobtainedonlyat a Reynoldsnumberperfootof 2.57million.The
resultsof thisinvestigationat a Reynoldsnumberperfootof 4.00million
arecomparedwithresultsof testsof thesamewingsmountedina midwing
positionon a bo”dyof revolutionof thesamesxialdistributionof cross-
sectionareaas thebodyemployEdinthepresentreport.Resultsof the - .
investigationshowthatonlythedragcharacteristicsweresignificantly .—
affectedby a changefn”theverticallocation.ofthewing,theminimum
dragcoefficientsof themidwingconfigurationsbeinglessth~ thoseof .. ..._
therespec”tivehigh-andlow+ingconfigurations.Ingeneral,themaximum ,-
lift-dragratiosof thelm-wingconfigurationswerelessthaneitherthe ..‘.
midwingorhigh-wingconfiguration.

INTRODUCTION

Thewealth-ofexperimentaldataavailableconcernedwiththeeffect
of theverticalpositionofthewingon theaerodynamiccharacteristics““

--

ofwing-bodycombinations(hereinafterreferredtoas configurations)has
beenobtained,ingeneral,at lowsubsonicMachnumberswithconfigurations-. erqployingrelativelythick,high-aspect-ratiowings(e.g.,ref.1). ‘To
providesomeexperimentaldataof theeffectofvertical”position”ofthe -.

. .
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wingon theaerodynamiccharacteristicsofairplane-likewing-bodycon-
figu&ationsemployingthin,low-aspect-ratiowingsathighmibsonicand
supersonicspeeds,an investigationofthreeplanewingsinsuchcombi-
nationswitha bodyas torepresentlow-andhigh-wingarrangementswas
undertaken.Thewingswereall.3 percentt~ick.Theplanformsof the
threewingsincludeda taperedksweptplanformofaspectratio3.1,a -
taperedswept-backplanformofaspectratio3, anda triangularplan
formofaspectratio3. .

Theresultsof.testsof eachwing.inthemidwingpositionhavebeen
publishedinreferences2,3, and4. Theseresults,togetherwiththe
presentexperimentaldata,arecomparedtodeterminetheeffectof
verticaldisplacementofthewingonthelift,drag,andpitching-moment
characteristicsofthecombination.
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NOTATION

wingspan
~b/2+dy” ‘

meanaerodynamicchord,~
fb/2cdy
o

localwingchord

dragcoefficie@,drag/qS

liftcoefficient,lift/qS

.
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abouta horizontalaxisthrough .
.-.pitching-momentcoefficient

thepointon thebodyaxisatthebodystationcorresponding
to thequsxterpointofthemeanaerodynamicchord,
pitchingmoment/qS5
(Seefig.1.)

lift-dragratio
<...
=

maximumlift-dragratio —..._.-
.- .- .>:

Machnumber

free-streamdynamicpressure .-z-.—

Reynoldsnumberbasedonmeanaerodynamicchord —

totalwingareaincludingareaformedby extendingtheleading
.

edgeandtrailingedgetotheplaneof symmetry

.
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distauce

slopeof

slopeof

angleof

perpendiculartopleneof symmetry

theliftcurvemeasuredat zerolift,perdeg

thepitching-momentcurvemeasuredat zerolift

attackof thebodyaxis,deg

AYPARRTUS

WindTunnelendBalance

Thedataof thepresentreportwereobtainedintheAmes6-by 6-foot
supersonicwindtunnel.Inthiswindtunnel,theMachnumbercanbe
variedcontinuouslyandthestagnationpressureregulatedtomaintaina

w giventestReynoldsnumber.The”quantityofwaterva~orpresentinthe
tunnelairwassmallenoughtopreventformationof condensationshocks
atallsupersonicMachnumbers.Furtherinformationaboutthiswind

* tunnelispresentedinreference5.

Themodelsweresting-mountedinthewindtunnel,thedismeterof
thestraightstingbeingabout93percentof thediameterof thebody
base. Themodelsupportpermittedteststhroughan single-of-attack
rangefrom-17°to 17°ina horizontalplane.Thek-inch-dismeter,four-
component,strain-gagebalancedescribedinreference6 wasenclosed
withinthebodyofeachmodelandwasusedtomeasuretheaerodynamic
forcesandmoments.

Model

Planviewsof eachmodel,a typicalfrontview,andcertainmodel
dimensionsaregiveninfigure1. A photographof theswept-back-wing
modelisshowninfigure20 Thisswept-backwingandtheunsweptend
triangularwingsof thepresentinvestigationarethessmewingsthat
wereusedinthetestsreportedinreferences2, 3,andk. A s~ of
theimportantgeometriccharacteristicsof eachmodelispresentedin
tableI.

.

4-

To facilitatethemountingof thewingsintheoff-center-line
position,itwasnecessarytomodifythecircularcrosssectionof the
bodyofrevolutionusedinreferences2j 3,and4. Tbecrosssections
ofthebodyof thepresentreport(fig.3)werederivedina mannerso
astoobtdn a relatedshapehavingthesamecross-sectionalareaasthe
sectionsofthebodyofrevolution.Thenoncircularcrosssectionsof
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themodifiedbodyweremadeup of fourparabolicarcs.Figure3 shows
a typicalsectionandindicatesthecontrolpointsandtangentsto the

:-—

sectionswhicharenecessaryfortheconstructionofthearcs. Included
infigure~ isa tablewhichliststhelocationof thecontrolpoints ~--
andtheangleof thetengentsto thesectionforthedifferentcross
sectionsatthevariousbodystations.

A filletwhichconsistedof concentricradiiwasusedto fairthe
uppersurfaceofthewingto themodifiedbody’.Thetypeof filletcan
be seenfromfigure4 whichpresentsthreecrosssectionsof the.
triangular-wingmodel.It.shouldbementionedherethatthemodelsof
references2, 3,and4 (themidwingconfigurations)employedno fillets
at thewing-bodyjuncture.

Thewingsof eachmodelweresolidsteel.Thebody$withtheexcep.
tionof an aluminumnosesection,wasalsosolidsteel.A tin-bismuth
alloywasusedto formtherequiredfilletsbetweenthewingandbody.
Alle~osedmodelsurfaceswerepolishedsmooth.

● _

TESTSANDPROCEDURE —
●

RangeofTestVariables

Thelift,drag,andpitch~ngmomentof,eachmodelwereinvestigated
fora rangeofMachnumbersfrom0.61to0.91andfrom1.20to1.90.
Thedataof eachmodelwereobtainedat constantReynoldsnumbersper
footof 2.57millionand4.00millionforallMachnumbersexcept1.90.
At thisMachnumber,wind-tunnelpowerlhnitedthetestReynoldsnumber
yerfootto2.57million. F

Themodelsupportpermittedteststoa maximumangleof 1 0 inthe
~to170, thehorizontalplane.By testingthroughtheangleraugefran-1

aerodynamic
both”a10W.

characteristicsofa givenconfi@rationcouldbe”studied“as
and high-wingarrangement. —.

ReductionofData

Thetestdatahavebeenreducedto standardNACAcoefficientform.
—

Factorswhichcouldaffecttheaccuracyoftheseresults,togetherwith
thecorrectionsa~lied,arediscussedinthefo~otingparagraphs.

~el-wall interference.-Correctionsto thembsonicresultsfor
theinducedeffectsofthetunnelwallsweremadeaccordingto themethods .

.
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ofreference7. Thenumericalvaluesofthesecorrections(whichwere
addedtotheuncorrecteddata)foreachmdel wereobtainedfrom:

Unswept-wing Swept-back-wing !rriszlgular-wing
model model model

A = 0.57CL h= 0055CL &= 0.55CL

No correctionsweremadetothepitching-mmentdataforthiseffect.

Theeffectsof constrictionoftheflowat subsonicspeedsby the
tunnelwallsweretakenintoaccountby themethodof reference8. This
correctionwascalculatedforconditionsat zeroangleof attackandwas
appliedthroughouttheangle-of-attackrange.mis correctionwasthe
sameforeachmodelsnd,at a Machnumberof 0.91,smountedto abouta
2-percentincreaseintheMachnumberandinthedynsmicpressmeover
thatdeterminedfroma calibrationofthewindtunnelwithouta modelin
place.

Duringthetestsat supersonicspeeds,theMachwaveoriginatingat
thenoseofthemodeldidnotreflectfromthetunnelwallsbackacross
themodel.No correctionswererequired,therefore,fortunnel-wall
effectsc

SupportInterference.-At subsonicspeeds,theeffectsof support
interferenceon theaerodynamiccharacte~isticsof thepresentmodels
=e notkuown.Forthesetaillessmodels,it isbelievedthatsuch
effectsconsistedprimarilyof a changeinthepressureat thebaseof
eachmodel.In am effortto correctat leastpartiallyforthissupport
interference,thebasepressurewasmeasuredandthedragdataadjusted
to correspondto a basepressureequaltothestaticpressureof the
freestresm. .

At supersonicspeeds,theeffectsof suppotiinterferenceon a body-
stingconfirmationsimilarto thatof thepresentmodelareshownby
reference9 tobe confinedto a changeinbasepressure.Thepreviously
mentionedadjustment‘ofthedragforbasepressurewaaapplied,therefore,
at supersonicspeeds.It shouldbe notedthatthedragcoefficientsas
presentedinthepresentreportare,“inessence,foredragcoefficients -
sincethebasedragisnotincluded-

EffectofStreamCharacteristics

SubsonicMachnumbercalibration.-Therecentandthoroughcalibra-
tionof the6-by6 -footsupersonicwindtunnelat subsonicspeeds
indicateda smallchangefromtheprevioussubsonicMachnumbercalibration.
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Boththedataofreferences2, 3,and4 presentedinthisreportandthe
dataobtainedduringthepresentinvestigationhavebeenbaseduponthis
latestcalibration.Themagnitudeof thechangein.Machnumberandthe
ratioofthedynamicpressures-e asfollows:

%ld %ew qold~%ew
z x 0.974
.70 .71 :;:
.80 .81
.90 .91 ““.987

Axialstatic-pressure.~adient.-Therecentsurveyoftheairstream
inthe6-by6-footsupersonicwindtunnelat’subsonicspeedsalsoindic-
ates thatthestatic-pressuregradientpresentinthetestsectionis‘
of sufficientmagnitudetoaffectthedragresults.A similareffectat
supersonicspeedshasbeenindicatedby there@ultsof thesurveyof
reference5. Therefore,a correction,CD , wasaddedtothemeasured
dragcoefficientsatalltestMachnumber:toaccountforthelongitudinal
buoyancycausedby theaxialstatic-pressurevariation.Thiscorrection
willbe theseinefor-eachmodelof thepresentreportsinceonlythe
effectof thestatic-pressurevariationonthebodywasconsidered.The
correctionforthemodelsof thepresentreportat thevarioustestMach
nunibersisasfollows:

CD CD
M g M ~

0.61 0●0002 1.20 0
.71 .0002 1.W
.81

- ●0003
.0003 1.50 .0003

.91 .0005 1.70 .0010
---- ------ 1.90 .0006

Onlythesupersonicdragdatapresentedin references2, 3,and4 have
hadthecorrectionappliedto themtoaccountfortheeffectof the
longitudinalbuoyancy.Thesubsonicdragcoefficientsof theseinvesti-
gationshavebeencorrectedinthepresentreporttoaccount’forthis
effect.Themagnitudeofthecorrection,CDg}at thevarioustestMach
numbersforthemodelsofreferences2, 3,and4 isasfollows:

M %g M -cDg——
0,61 0*0001 G 0*0002
.71 .0002 104Q o
.81 .0002 1.50 .0003
.91 ●0007 1.70 moo;”

---- .----- l.go

.

.

.-=

.

,

?
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Thefactthatthemodelsofreferences2, 3, andkwere located1
inchfartherupstreaminthetestsectionthanthemodelsof thepresent
reportaccountsforthedifferentvaluesof CDg ata givenMachnumber.

Stresminclinationandstreamcurvature.-ResultsoftestsO?the
swept-back-midwingconfiguration(ref.3)andofthetriangular-midwing
configuration(ref.4),inboththeuprightandinvertedtestpositions
haveindicatedthata streaminclinationof -O.@O anda streamcurvature
capableofproducinga pitching-momentcoefficientof -0.004at zerolift
existsinthetunnelairstresmat subsonicspeeds.Resultsof liketests
of thepresentmodelemployingtheswept-backwingmountedinanoff-
center-linewingpositionindicatea stresminclinationof -0.07°anda
stresmcurvaturecapableofproducinga pitching-momentcoefficientof
-0.002at zerolift.No testsweremadewiththemodelsem@oyingthe
unsweptwingor triangularwingmountedinanoff-center-linewingposi-
tionforthepurposesof determiningthemagnitude’ofthestreamirregu-
larities.As notedabove,andas notedinreferences2 and10,the
magnitudeofthesestreamirregularitiesaredifferentfordifferentmodel
configurations.Sinceno dataindicatingthemagnitudeof theirregu-
laritiesareavailableforthe-modelswiththeunsweptwingandtriangular
wingmountedinanoff-center-linewingpositionandsincenomethodfor
correctingthedragdatafortheeffectsoftheindicatedstreamcurvature
istiown,no atten@wasmadeto changethedatapresentedinthisreyort
fortheeffectsof streaminclinationsadstreamcurvature.

RESULTS

Thebasicdataofthepresentinvestigationfortheunswept-wing
model,theswept-back-wingmodel,andthetriangular-wingmodelarepre-
sentedinfi~es 5,6, and7, respectively.Inthesefigures,thevari-
ationof liftcoefficientwithangleof attack,andthevariationof drag
coefficient,pitching-momentcoefficient,andlift-dragratiowithlift
coefficientforthevsrioustestMachnumbersandReynoldsnumbersare
presentedforeachmodel.A comparisonoftheaerodynamiccharacteristics
of eachwingincombinationwiththebodyina low-,mid-,andhigh-wing
positionispresentedinfigures8,9, and10. Theresultspresentedin
thesefigureshavebeensummarizedinfiguresI.1,12,and13,respectively,
to showsomeimportantparametersasfunctionsofMachnumber.Thedata
of thehigh-wingconfigurationswereobtainedfromthenegativeangle-of-
attackdataofthelow-wingconfigurations.

—.

Thedatapresentedinfigures5 through10havebeentabulated=d
arepresentedintables11and111.
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Thebasicdataof-figures5,6, and7 indicatethatonlythedrag
andpitching-momentcharacteristicsoftheugswept-wingconfigurations
andtheliftandpitching-momentcharacteristicsof theswept-back-wing
configurationswereaffectedby thechangeinthetestReynoldsnumber.
An increaseintheminimumdragcoefficientof theunswept-low-wing
configurationsoccurredat alltestMachnumbersastheReynoldsnumber
increasedfrom2.4millionto 3.8million.l’%iseffectof a changein
Reynoldsnumberontheminimumdragcanalsobe notedinthedataof
reference2 fortheunswept-midwingconfigurationandisprobablydueto”
thetransitionpointofthebounde&ylayermovingforwardonthewing
withincreasingReymoldsnumber.

TheeffectofthechangeinReynoldsnumberon thepitching-moment
characteristicsof theunewep~andtheswept-back-wingmodelwasltiited
toresultsobtainedat subsonfcspeeds”and’inparticulartoresults
obtainednearzerolift.Thevariationofthe-pitching-momentcoefficient
withliftcoefficientforeachmodelwasnonlinearnearzerolift
(CLof -0.1to+0.1)at a Reynoldsnumberperfootof2.57million,the
dataindicatinga forwardshiftinthepositionofthecenterofpressure.
TIIisnonlinearvariationwasnotpresent;however;_inthedataobtained.
foreachmodelata Reynoldsnumberperfootof 4..00million.Siyilar
effectsofReynoldsnumberuponthevariation-ofpitchingmomentwithlift
canreadilybe seenfromthedataofreferences2 and3,andsreattributed
to a combinationofboundary-layerandterminal-shockeffectsuponthe
chordwisepressuredistributionof thebiconvexairfoil’section.A dis-”
cussionof-thisflowphenomenonmaybe foundinreference11.

.. .- - . .-
S“

-—

.—

.—
-.

d
.=

.
—

.— .

.

ThedataobtainedfortheSwept-back-low=wingmodelatMachnumbers
of 1.20and1.70indicatea decreaseinthevalueofthelift-curveslope

.:

withan increaseinReynoldsnumberfrom2.5millionto3.8million.The
dataof theswept-back-midwingmodel(ref.3)ata Machnumberof1.70
showthessmevariationinthevalueof lift-curveslopewithReynolds
number.Althoughtheeffectof aeroelasticbending,associated~th the.”.
largervaluesofdyiamicpressureatthehighe”rReynoldsnumber,would
tendtodecreasethelift-curveslope,itisbelievedthattheelastic
deformationofthewingis.not.the-principalcauseofthevariationof
lift-curveslopewithReynoldsnumber;therefore,atpresentthefull ..
reasonforthedecreaseinthevalueofthelift-curveslopeisnotJmown.

EffectofVerticalPositionofWing

. .

..

—

—.
●

✎

✎☛

.

Unswept-wingconfigurationso-Exs.mination.ofthedataof figures8
and11 indicatethatof thecharacteristicspresented,’lift,drag,and
pitchingm~ent,onlythedragwassignificantlyaffectedby a changein.
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. theverticalpositionof thewing. Theeffect
momentwas,ingeneral,smallandof secondary

# Thedisplacementof theunsweptwingficnn
eitherthelow.m high-wingpositionresulted

uponthelift
hportsnce.

9

endpitching

themidwingpositionto
in an increaseinthe

minimumdragcoefficient,particularlyat supersonicspeedswherea -
differenceof0.0020is indicated(fig.l.l(d)). It is interestingto
notethatdespitethelargervalueofminimumdrag,theunswept-high-
wingconfi~ationhada largermaximumlift-dragratiothantheunswept-
midwingconfigurationat alltestMachnumbersexcept1.50md 1.90.
Theresultsindicatetheexistenceof a favorablewing-bodyinterference
effectatangleofattackforthehigh-wingconfiguration(figs.Id_(c)
andn(d)).

Theeffectofverticalpositionof the*g on theliftandpitching=
momentcharacteristicsof theunswept-wingconfigurationswas,asmen-
tionedpreviously,small.Thevariationsof liftcoefficientwithangle. of attackandofpitching-momentcoefficientwithliftcoefficientfor
boththehigh-andlow=wingcotii~ationsat subsonicspeedsweremore
ltiearnearzeroliftthanthoseofthemidwingconfigurations.At all

●

speeds,themidwingconfigurationshada somewhatsmallervalueof lift-
curveslopeat zeroliftthaneitherthehigh-or low-wingconfigurations.

Swept-back-wingconfiguration.-Thedatafortheswept-back-wing
configurationpresentedinfigures9 and12 indicatethatthedrag
characteristicsweremostaffectedby a changeintheverticalposition
of thewingrelativeto thebodycenterline. Theliftandpitching-
momentcharacteristicswerenotappreciablyaffected.

Throughouttherangeof testMachnumbersjthemidtingconfi~ation
hada smqllervalueofminimumdragthaneitherthehigh-orlow-wing
configuration.Aswasthecasefortheunswept+ingconfiguration,the
differencesinminimm dragweremorepronouncedat thesupersonicMach
numbers.Thedataof figure9(d)showthatthemidwingconfiguration
hadthelargervalueofmaximumlift-dragratiothroughouttherangeof
testMachnumbers.Calculationsindicatethatthedifferencesinthe
maximumlift-dragratioscannotbe attributedentirelyto thelarger
valuesofminimumdragof thehigh.andlow-wingconfigurations,thereby
indicatingthatthemidwingconfi~ationshada favorablewing-body
interferenceeffectat anglesof attack.

Thevariationof liftcoefficientwithangleof attackandthe
variationofpitching-momentcoefficientwithliftcoefficientforthe
swept-back-wingconfigurationu showninfigures9(a)and9(b)~were.
practicallythesameforeachverticalpositionof thewing.

.
Triangular-wingconfiguration.-As showninfigures10 and13, the

liftandpitching-momentcharacteristicsof thetriangular-wing
.



10 N4CARMAP2L15a

configurationwerenota~recieblyaffectedby a changeinthevertical .“
positionof thewing. Theresultsindicate,however,thattheminimum
dragcoefficientsofthemidwingconfigurationwereslightlysmaller,
endthatthemsximumlift-dragratiosof themidwingconfigurationwere t
largerthanthoseof thehig~andldw.wingCOti@U??diOIM.

Thedatapresentedinfigures8(c),9(c),and1O(C)showthatthe
minimumdragcoefficientof.thetriangular-wingmodelswastheleast
affectedby a changeintheverticalpositionofthewing. Thesmaller
changeindicatedforthetriangular-wingmodelsisbelievedtobe related
to thefactthatthew@g-bodyjuncturewasaerodynamicallymoreefficient,- “
dueto the-longerrootchord,thanthoseof theunswept-endswept-back.
wingmodele.

——

CONCLUSIONS
*

Theresultsof a wind-tunnelinvestigationbetweentheMachnunbers
of0.61and0.91,1.20and1.90ofthreeaspectratio3 wings,each
mountedina midwingpositionon a bodyofrevolutionendina high-and

●

a low-wingpositionon a modifiedbodyof thesamesxialdistributionof
cross-sectionalareaasthebodyofrevolutionindicatethat:

1. Thevariationsof liftcoefficientwithangleof attackandof
pitchingmomentwithliftcoefficientforeachmodelof a givenplanform
werenotgreatlyaffectedby a changeintheverticallocationof the
wing. Thedisplacementof theunsweptwingto a high-or a low-wing
positioneliminatedtheslightnonlinearitynearzeroliftpresentinthe
liftandpitching-mamentdataofthemidwingmodels.

2. Theminim..dragcoefficientof themidwingconfigurationswere
lessthanthoseof%he respectivehigh-andlow-wingconfigurations.The
minimumdragof thetriangular-wingmodelsshowedtheleastchangewith
thedifferentvertical-g positions.

3* In general,themaximumlift-dragratiosof thelow-wingcon-
figurationsweresomewhatlessthanthoseof themidwingorhigh-wing

—

configurations.

AmesAeronauticalLaboratory
NationalAdvisoryCommitteeforAeronautics

MoffettField,Calif.
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TABLEI.-GEOMETRICCHARACTERISTICSOFTHEMODEIS

Characteristic Unswept-wing . Swept-back !l?risngulsr
model wingmodel wingmodel

AspectRatio 3.1 3.0 3.0

TaperRatio 0.39 0.4 0

AirfoilSection 3%thick,bico~ex 3%thick,biconvexNACAOO03-~
(stresmwise)

Dihedral,degrees o 0 o“

Incidence,degrees o 0 0

Petalwinguea, 2.425 2.425 2.425
S, squarefeet

Meanaerodynamic
chord,5,feet 0.944 0.956 1.199

Jistancewingchord 17.5 17.3 13.8
planetobodyaxis,
~;~r~aerodynamic

—
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TABLEII. - AERODYNAMICCHARACTmISTI(X-Ol?THEMIDWING-BODYCOMBINATIONAL
[Reynoldsnumberp-”foot,4.00million ]

. % % % H -“ R %) % M

-31g -0.ml 0.
-.G3? m%%““n$: -%J“:%:2 0“8Jo& -.

-La -. -.WI-2.k3-.W .OISu-.OU
.$$ ::: :3 %

‘e %J %& :!!! 0.%1.s3
-g.m -.&

.I1.sl -.693
.29 .029 .C@2 o !+): ;= :~ g
.60 .@ .@s .022

l.sl .0s4 .036b .a-
2.io .Ua .Ola .&
3.53 .aw

.;; :* aJ -kJ

lJ:4& :Ig .3g -.C$

17:Y) :* %2 :05%

u.% .677
U.33 .7ce

~ o.~ -.. -.. IO& -..
.lm -..

15.3 . .
17.3? .%$ .Z -.096 2$ ::% :g, %?

-O.,* -.CQ3 .* -.CC5 w ::% :m$9 :% l.u
-.26 -.* .* -.024 -&m -.pg .!X26 .m

-la -.~ .Q@9 -.cca -&u . .Xo .0313 .016
-Q.?l -.WI .aw -.OU -:$ -.G?.? .Oa?a -a?+
-g.ca-.S5 ma-a-.017 .O1o .Jxta .m A!l-.39-.09-. -.

.1.3 -.
-a. -.
-s.6 -.$s i

.Ca -.

.-
-.U.Z

,. -.aa
.W33 -.@

:% :Z

:0011-:=

:% :03

:Cr237%
. .

:C557:0

Lly y

. .

.0237 .

.0337 .

--mt—h——vlra =d-

1.5

bta p,altd *t kch - m?1.90

.

.

. .._

*

-.. —- .-,:
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TABLEIII.- AERQDYNMCCHARACTERISTICSOFTEIZLOW-WING-BODYCOMBINATIONS
(a)Reynoldsnumberperfoot,2.57million
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TABLEIII.- AERODYNAMICCHARACTERISTICSOFTHELOW-WING-BODY
COMBINATIONS- Concluded

(b)Reynoldsnumbersperfoot,4.oOmillion
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